Age decreases nitric oxide synthesis and responsiveness in human platelets and increases formation of monocyte-platelet aggregates.
Ageing is associated with an increase in atherothrombotic disease. Platelet-derived nitric oxide (NO) inhibits platelet activation, but the effect of age on platelet NO signaling is unknown. We investigated platelet NO biosynthesis and responsiveness in older (> 45 years old) as compared with younger (< 30 years old) healthy human subjects. Platelet NO synthase (NOS) activity was evaluated by l-[3H]-arginine to l-[3H]-citrulline conversion, and cGMP was determined by radioimmunoassay. Platelet expression of NOS3, phosphoserine-1177-NOS3 and soluble guanylyl cyclase (sGC) were quantified by Western blotting. Circulating monocyte-platelet aggregates (MPA) were measured by flow cytometry. Basal NOS activity was similar in both groups. By contrast, whereas both albuterol and collagen stimulated platelet NOS in younger subjects, stimulation was absent in older subjects. Platelet NOS3 expression was similar in both age groups, but NOS3 serine-1177 phosphorylation was greater in younger subjects. Basal, albuterol- and collagen-stimulated cGMP, as well as sGC expression, were all greater in younger than older subjects, and within the younger group both cGMP (basal and stimulated) and sGC expression were greater in women than in men. Circulating MPA were greater in older subjects and, whilst NOS inhibition increased MPA further in both groups, it did so to a lesser extent in the older age bracket. These data suggest that platelet NO production and responsiveness decrease with age, and this is reflected in increased circulating MPA.